INTRODUCTION
Insemination of farm and domestic animals is the most widespread biotechnological methods of reproduction. Artificial insemination techniques depend on the availability of high quality semen, whether fresh, diluted and stored, or frozen. Improving the quality of insemination doses are undoubtedly one of the most critical success factors of insemination. The investigation and handling of semen is considered a key and essential step for assessing fertility and the successful use of semen. Currently used and approved procedures for the preparation of insemination of farm animals use doses of biologically and chemically difficult identifiable components. The components, which are being used to extend and protect the semen in cryopreservation and/or against any possible damage, are much complex and difficult to identify. The usage of such diluents with insemination will protect the farm animals from biological risk and diseases. One of the most important achievements in dairy farming after the introduction of artificial insemination is the cryopreservation of bull semen, which has enabled the worldwide distribution and use of desired genetic lines at a reasonable cost (Manjunath et al. 2002) . However, it is reported that viability or fertility of frozen thawed semen is lower in buffalo compared to cattle (Andrabi et al., 2008). Bansal and Bilaspuri (2010) reported that one of the most dangerous factors affecting the semen quality is Reactive Oxygen Species (ROS) (Bansal and Bilaspuri, 2010). Studies have shown that antioxidants protect spermatozoa from ROS producing abnormal spermatozoa, scavenge ROS produced by leukocytes, prevent DNA fragmentation, improve semen quality in smokers, reduce cryodamage to spermatozoa, block premature sperm maturation and stimulate spermatozoa and improve assisted reproductive techniques outcome (Agarwal et al. 2008). On the other hand the decreased activities of antioxidant enzymes are associated with various types of cancer such as prostate cancer, bladder cancer, breast cancer, hepatic cancer, multiple myeloma (Khan et al. 2013). The synthetic antioxidants are one of the best solutions; however, the naturally occurring substances are preferable due its chemical diversity, structural complexity, availability, intrinsic biologic activity or lack of substantial toxic effects (Tvrdá et al., 2015a). Thus, this review work is done to investigate the effect of biological active substances, such as vitamin C and E, Quercetin, Tannic acid, Lycopene, Resveratrol and Curcumin, to the viability and cryopreservation of spermatozoa.
OXIDATIVE STRESS (OS)
The term oxidative stress is used when the oxidants outnumber antioxidants (Bansal and Bilaspuri, 2010). Oxidative stress can be defined as the imbalance between the productions of reactive oxygen species (ROS) and a biological systems ability to readily detoxify the reactive intermediates or easily repair the resulting damage (Bansal and Bilaspuri, 2010). The main destructive aspect of OS is the production of ROS which contains free radicals and peroxides (Bansal and Bilaspuri, 2010). The production of ROS is a normal physiological process of spermatozoa however the imbalance between ROS and antioxidants, which cannot scavenge the exceeded ROS, is harmful to spermatozoa and can cause male infertility (Bansal and Bilaspuri, 2010). Beside affecting male infertility some studies showed that oxidative stress has been associated with many degenerative diseases such as atherosclerosis, cancer, trauma, stroke, asthma, hyperoxia, arthritis, age pigments, dermatitis, cataractogenesis, retinal damage, hepatitis and aging (Pandey and Rizvi 2010). OS has been reported to be one the most harmful factors of affecting the semen quality (Bansal and Bilaspuri, 2010) . Sperms are highly sensitive to OS especially to lipid peroxidation because of their high concentration of unsaturated fatty acid in the plasma membrane In another study Aitken and Koppers (2011) stated that OS could arise due to excess exposure to ROS and/or may be due to male tract puts in place to protect the spermatozoa from free radical attack. Spermatozoa are susceptible to OS due to its possession of unsaturated fatty acid which is the main target for oxidation as well as the DNA presence in the sperm nucleus and
The aim of this short review is to investigate the effects of biological active substances namely vitamin C and E, Quercetin, Tannic acid, Lycopene, Resveratrol, and Curcumin to viability and cryopreservation of spermatozoa; as well as the sensitivity of spermatozoa to reactive oxygen species and the strategies how to avoid oxidative stress (OS) by using naturally occurring antioxidants mentioned above. The oxidative stress, which has been associated with male infertility and many degenerative diseases, can be reduced by antioxidants via breaking the oxidative chain reactions. Lycopene is one the most highly efficient antioxidant and free radical scavenger and has protective effect on spermatozoa. Trans-Resveratrol also has positive effects on the production of spermatozoa. Consequently, one of the most prominent compounds "curcumin" which has widely been studied for its anti-inflammatory, anti-angiogenic, antioxidant, wound healing and anti-cancer effects; as well as showed energy-promoting and protective effects on the testicular tissue and spermatogenesis. mitochondria (Aitken and Koppers, 2011). These cells have low level of cytoplasmic antioxidant enzymes such as glutathione peroxidase (GPx) catalase and superoxide dismutase. However the cytoplasm is mainly restricted to midpiece, there is very little that the spermatozoon can protact the larger area of plasma membrane overlaying the sperm head and tail (Aitken and Koppers, 2011), as well as there is very less chance to protect DNA rather than to compact it with protamines (Aitken and Koppers, 2011). OS targets all cellular components including lipids, proteins, nucleic acids, and sugars ( 
ANTIOXIDANTS
Semen cryopreservation is one of the most important procedures in the livestock industry. However, sperm cryopreservation and thawing is associated with increased ROS production and decreased antioxidant level (Bansal and Bilaspuri, 2010), in fact sperm plasma membrane is one the key structures affected by cryopreservation (Bansal and Bilaspuri, 2010). Recent studies show that the addition of antioxidants to cryopreservation extenders has positive effect and improve semen parameters such as sperm motility, membrane integrity after thawing (Bansal and Bilaspuri, 2010). Furthermore, the addition of antioxidants during the IVF procedures impaired sperm quality, normal pronuclear formation, and embryo development to the blastocyst stage (Bansal and Bilaspuri, 2010). Moreover, antioxidants protects spermatozoa from ROS produced by leukocytes, prevent DNA fragmentation, improve semen quality, reduce cryodamage to spermatozoa, block premature sperm maturation and provide an overall stimulation to the sperm cells to sperm preparation medium significantly reduced (P < 0.005) H2O2-induced ROS in all concentrations (Donnelly et al., 1999b, 2000; Agarwal et al., 2004) . Donnelly et al. (1999) reported that sperm suspension incubated at 300 and 600 μmol/l of vitamin C provided complete protection against H2O2 induced DNA damage (P < 0.005), similar dose dependent results were achieved by vitamin E. 
LYCOPENE
Recent studies have shown that lycopene has highly efficient antioxidant and free radical scavenging capability (Turk et al. 2007 ). Lycopene is from the carotenoids family which is naturally found in fruits and in vegetable and gives the plants bright yellow, orange and red colors (Durairajanayagam et al, 2014) . Carotenoids are one of the most important components for human diet because of their antioxidants properties beside sources of vitamin A and the only way humans take them in is by consumption of vegetable and fruits (Durairajanayagam et al, 2014) . Lycopene is a red pigmented unsaturated linear carotenoid with the molecular weight of 536.85 Da, that contains 11 conjugated and 2 non-conjugated double bonds (Durairajanayagam et al, 2014) . Thus it contains many electrons which can be donated to free radicals that results their neutralization (Durairajanayagam et al, 2014) . Hence lycopene play the role of an antioxidant by reducing ROS production and the oxidative stress less severe, therefore prevents oxidative damage to lipids, proteins and DNA (Durairajanayagam et al, 2014) . Lycopene is considered one of the most potent singlet oxygen quencher of its family (Durairajanayagam et al, 2014) , therefore it's twice more effective then β-carotene and 10 times more effective then α-tocopherol (Durairajanayagam et al, 2014) . Lycopene is also known for scavenge other free radicals such as hydrogen peroxide, nitrogen dioxide and hydroxyl radicals (Durairajanayagam et al, 2014) . Lycopene could also act as nonoxidative way by exerting its effects through aiding in gap junction communication, modulating gene expression, regulating the cell cycle and enhancing the immune system (Durairajanayagam et al, Hekimoğlu et al. (2009) has also suggested that the protective effect of lycopene against ischemia/reperfusion induced loss of sperm function could be because of its antioxidant properties.
2014). Durairajanayagam et al. (2014)
have also reported that lycopene beside biomarkers of oxidative stress, improve sperm parameters such as sperm count and concentration, motility, viability and morphology.
Figure 1
General mechanisms of action of lycopene. The proposed mechanisms of action of lycopene which scavenge reactive oxygen species and consequently reduce the oxidative stress (Durairajanayagam et al, 2014) .
Lycopene has protective effect on each: testicular toxicity, spermiotoxicity, cardiotoxicity, hepatotoxicity and nephrotoxicity (Krishnamoorthy et al., 2013) . As well as lycopene could protect Leydig cellular StAR protein and steroidogenic enzyme expression and confirmed its activity against Polychlorinated biphenyls (Krishnamoorthy et al., 2013) . Lycopene improved almost all Cyclosporine Ainduced damages in the structure of testis and the other deteriorated histopathological findings that could be as result of lycopne's ability to react with free oxygen metabolites (Turk et al., 2007) . Cyclosporine A is a fungal peptide which is mostly used in the transplant surgery as an immunosuppressant to prevent the rejection reactions (Turk et al., 2007) . RESVERATROL Resveratrol (3, 4', is a phytoalexin which is mostly found in dietary sources such as gramps, plums and peanuts. When it is extracted by methanol, it is an off white powder with the molecular weight of 228 (2004) reported the mechanism of the protective effects of resveratrol in various cardiovascular disorders, who showed that a number of endogenous antioxidants such as SOD, CAT, glutathione reductase (GR), glutathione S-transferase (GST), and NAD(P) H:quinone oxidoreductase 1 (NQO1) in cultured cardiomyocytes can be induced by low micromolar concentrations of resveratrol. 
CURCUMIN

CONCLUSION
Spermatozoa are protected by various antioxidants and enzymes -with antioxidant quality -in the seminal plasma or in spermatozoa itself to prevent oxidative damage. In general, antioxidants are compounds and reaction which dispose, scavenge, and suppress the formation of ROS, or oppose their actions. Many studies suggest that resveratrol exerts antioxidant activity and is a potent inhibitor of ROS. Antioxidants break the oxidative chain reaction, thus reduce the oxidative stress. Studies have therefore been shown that the addition of cryopreservation extenders with antioxidants have provided a cryoprotective effect on bull, ram, goat, boar, canine, and human sperm quality, thus improving semen parameters, for example, sperm motility, membrane integrity after thawing. Consequently, the addition of stated active substances could be of scientific importance for long term preservation of spermatozoa storage before further andrological experiments and clinical procedures, such as artificial insemination or in vitro fertilization techniques.
